Insulin receptor aggregation and autophosphorylation in the presence of cationic polyamino acids.
Aggregation and autophosphorylation of the insulin receptor-protein kinase, from cultured 3T3-L1 adipocytes, were studied in the presence of cationic polyamino acids. Poly-L-lysine and poly-L-arginine produced the following effects with the purified receptor: first, the autophosphorylation rate was increased by polycations. Half-maximal stimulation was proportional to polymer length. The rate enhancement was greater at lower ATP concentrations. Second, near-endpoint (equilibrium) autophosphorylation was greater in the presence of the polycations. Polycations inhibited the reverse reaction: ADP + phosphoreceptor yielding ATP + aporeceptor. Third, the [32P]phosphopeptides generated by trypsin digestion of the 32P-beta-subunit, showed that no new autophosphorylation sites resulted from the presence of polycations. Fourth, the polycations, but not insulin, promoted receptor aggregation, and phosphoreceptor aggregated more readily than aporeceptor. Insulin receptor enriched through the wheat germ agglutinin eluate step was compared with purified receptor. Higher concentrations of poly-L-arginine were required to stimulate autophosphorylation and to promote aggregation. Finally, several polycation-dependent substrates present in the wheat germ agglutinin eluate co-aggregated with the insulin receptor. Polycation-stimulated receptor autophosphorylation is linked to a lower KM,app for ATP, but substrate phosphorylation may require the aggregation.